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S7 Day 2000: Reducing Risk for the Next Generations 


♦ Integrated Space Transportation Program (ISTP) 

• Shuttle Upgrades (1st Generation) 

• Space Launch Initiative (2nd Generation) 
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ST Day 2000: Reducing Risk for the Next Generations’’ - Ground Operations 

Ground Operations 



♦ Ground Operations 

• Technologies that could reduce ground operations 
costs 

• What are the systems issues driving ground ops costs 
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♦ Sensors 

• Smart Instrumentation and Electronics development 
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ST Day 2000: Reducing Risk for the Next Generations” - Ground Operations 



♦ Umbilicals 

• Provide fuel fill, drain, & vent capabilties as well as power, 
communications, and data to vehicle prior to “T-0” 
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ST Day 2000: Reducing Risk for the Next Generations” - Ground Operations 

Umbilicals 



♦ 30+ years experience in umbilical design, testing & 
operation At KSC 

• Apollo 

• Shuttle 
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S7 Day 2000: Reducing Risk for the Next Generations” - Ground Operations 

Umbilicals 





O) 

c 

'o 

£ 

0 

CO 


03 

E 

0 

q 

c 

O 


CD 

C 

o 

£ 

0 

CO 

“D 

0 

03 

E 

o 

< 


O) 

c 

'o 

£ 

0 

CO 

0 

-I— » 

o 

E 

0 

a: 


a) 

$ 

o 

CL 

o$ 

CO 

•f-* 

CO 

o 

</) 

*1 
0 -*=i 
iZ CO 




03 


d> ^ 

c o 

CD <d 

He 
a) o 
zo 


6 

°>o| 

5 g S 

o § Ji 

0) o o 

. 5 “.* 

li! 3 

CO LL d 


E 

(1) 


8 £ 

° w 


I >» o 

™ '”8 i 
?< g>§ 

-g 2 « ro 

3 uj 2 > 

CO 


.S E 

O <D 

— 

' C/> 

o) >, 
O CO 


I ^ 

(0 03 
jr O C 
O 5 C 

n a o 

lool 


O) 

o 

o 

c 

o 

0 

H 

a> 

o 

a 


• 

t 1 l 
| I 

I I 

I I 

1 * 

I; r r ' r : V 

II 

III 

III 

111 

mi 


CO 

a) & 
_q o 

:°£ g 

Q. C C 

co a) o 
a: > O 


wit s 
lilP** 


Itii 

Ip 

111 

iii 
111 
>t : 

| : 

» 

* 

-.1; 

: I' 

|ll' 

■*;■ 

1-1:: 


o 



D) 

CO 

C 

3 

W 

(/> 

0 

c 

1- 


CO 
C 

o 

03 

§ T5 

c 
o 
CD 


$ c i_ 
l—oa) 
- 55 
8>“ 
g + + 

CO 


a 

E 


co 
c 
o 

•♦3 
Ct> 

c: 

CD 

CD 

x ■ 

o> 


o 

a 


rc 

o 


03 

s 

*2 

«3c 

.co 

£ 

o> 

.c 

o 

3 

73 

03 

QC 

d 

o 

o 

CM 

CO 

Q 

h- 

co 


a 

E 

D 


o 

T 5 

o 



♦ Automated Umbilical Mating Technology 
• Project began as SBIR Phase I 
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Automated Umbilicals 



♦ Phase III 

• Initially funded under Bantam X program 

• No specific umbilical requirements for Bantam were 
developed 
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Automated Umbilicals 




mm 


♦ Operational concept 

• Independent system required to position automated umbilical 
into its operational envelope 
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♦ Operational Concept 
• At predetermined commit point in countdown, 
system de-mates from vehicle and withdraws to a 
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